Introduction to the Special Section KNOWLEDGE-BASED (expert) systems have played an important role in the commercialization of artificial intelligence. As the practice of constructing knowledge-based systems in industry continues to grow, it becomes increasingly important to step back and examine the technical and theoretical underpinnings of these systems; not only to understand what leads to success but also what leads to failure. On December 3-4, 1984, an IEEE Workshop on Principles of Knowledge-Based Systems was held in Denver, CO. The purpose of the workshop was to focus attention on the principal theories and methods of artificial intelligence which have played an important role in the construction of expert and knowledgebased systems. The workshop provided a forum for over 50 researchers in expert and knowledge-based systems to discuss the concepts which underly their systems. Topics included knowledge acquisition, including both manual elicitation and machine learning, knowledge representation, including domain and control knowledge, reasoning with uncertainty, vision, explanation, and validation.
Being the first workshop of this type, an attempt was made to minimize the time spent presenting papers and maximize discussion among the participants. As a result, the discussions were at times enlightening, if not just lively!-making the workshop an enjoyable experience for all. It is my hope that workshops of this type become a common occurrence under IEEE sponsorship. The papers in this special section represent a cross section of the presentations from the workshop. I believe they provide an interesting and fruitful glimpse into the technical basis of some knowledge-based systems.
The success of the workshop rests with the people who helped to organize it. I would like to thank the Program Committee: Richard Duda, John McDermott, Tom Mitchell, John Roach, Reid Smith, Mark Stefik, and Donald Waterman for the time they spent in reviewing the submissions. I also would like to thank Dan Chester, the local arrangements Chairman, Tom Mitchell, my Co-program Chairman, and John Roach the Workshop Chairman, for the time and effort they put into making the workshop a sucess.
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